Ginsenosides Rd and Re co-treatments improve rotenone-induced oxidative stress and mitochondrial impairment in SH-SY5Y neuroblastoma cells.
Oxidative stress and mitochondrial dysfunction play key roles in Parkinson's disease (PD) initiation and progression. Ginsenosides are major compounds of Ginseng species and they are responsible for pharmacological activity. The aim of this study was to investigate the potential neuroprotective effects and mechanism of the major ginsenosides Rd and Re in rotenone-induced oxidative stress model in human neuroblastoma SH-SY5Y cells. Co-treatments with both ginsenosides inhibited the increased intracellular ROS production and by-products lipid peroxidation accumulation caused by rotenone. Moreover, these ginsenosides upregulated SOD and aconitase enzymes activities, and glutathione system; these antioxidant properties are related to Nrf2 induction and radical scavenger effect. Additionally, the results showed that both Rd and Re attenuated the extent of depolarization of mitochondrial membrane potential and restored calcium levels. Furthermore, these compounds prevented apoptosis by modulating Bax and Bcl-2 proteins and inhibiting cytochrome c release and caspase-3 activation. The ginsenoside Rd resulted to be more active than ginsenoside Re. These findings highlighted the efficacy of these compounds as neuroprotectant compounds for PD prevention and treatment through reducing oxidative stress, improving mitochondrial integrity and functions, and inhibiting apoptosis.